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(54) OPTICAL DISK DEVICE AND ITS DATA RECORDING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To surely record and n , 
reproduce data without vanishing the already 
recorded data in the Read Modify Write process of 
an optical disk device. 

SOLUTION: In the data recording method (so-called 
Read Modify Write process) for adding new data to 
the read-out data which are read out from the optical 
disk when the new data are recorded on the optical 
disk and for recording by combining the read-out 
data and recording data, the already recorded data 
are prevented from vanishing by doubly executing 
the detection of the unrecorded state of the read-out 
data part and the decision whether the read-out of 
data is allowed or not. 
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{-±ES9gx- * < fcfc-flWEft^— 

(0 0) h fc IT, JbEEftT*— * fc^to-^T 
E»*frv\ ±ER*ffib7*— 

*iJ£<S*L;fc:#£\ Ktt^ttJL^-^ tllEIE^f-^ fc 

Eftar^^w^^H^i*^, mwtfrmLf-p&frby* 

-^^StU Rt-^ irJiEES-r-^Sr^^TE 
»i" SrirSrWa^tS*;^^^ Si^f- * Eft* - 

^ISi^Stfcot, ±E*Eft«*fcbf±. E»SB<aRlt 
— * E»*ifeo 

[|**9[3] 2 IcEttLfc*^*** 

>f ^ ^ it^f- * E® 

5] *««E»K*^«fa^— ^SrEft-f-SK 

^^SStfcot, ±E*««E»«#* 4 e>f*— ^t* 
^fflt7 !r -^S4»is ±E*flMREft«t*«5*E«W* 
aJ*tT5*E«l£ttiffifc* ±fi#W«E«HM**& 

fc JiEtS^ft L-T- * fc lEEft7- * Sr^ftlSS 
Srfr ^-r — ^EftSSi ±E*E««tbSP"CJiE 
K^ffiL^— *ffl5a s *E*fc¥llS£*U A>o, hEv 2 — 

* w^m L*«3eat?KR*ttj if- * ^ - fc *yjt s 

(0 0) h fc LT±EE»7 f — * fc-frfc>Hi-CE»*rff 
l\ iER^mUx-^as^Eft^W^^tt. 

rskaHj tf- * asiESics^-e £ fc 4^ £ 



4l> Rr - ^ i: ±EE»f - ^ Sr^ X Eft 1 5 J: 

[»**7] ffl#*S 5 £ fcte 6 dE* Lfcft^V * * 3£ 
10 it^ot, ±E-r > — *§6^mL*iJ^gPte, ECC17 

[ft** 8] Mt#*5*fctt6fcE*^fcft^**3S 

f^ot, JbEE-T*— ^Bt^tULW^fflfi, SYNClt 
ffilelSS fc fttfcfcti (el K<£> S Y N y — fcW^t" 5*lJ^ffl 

[0 0 0 1] 

20 JBv>T««tf>E« ■ S^*rtT5 3t«*E»«ffOE»H 
(£AT* *7^^^gltf ^) KB8U 

*Hc, f'-^^EiftH^lR^Siiftitx^^^StB 

[0 0 0 2] 

[^3fc<£>&»] H«#tf)ft^E*ffi#±KlB^t 
fc*««E«Ht#*>b. *^EftW«***ttKt**fcB 

30 # N ^:^W»E»a5a[SrS5*T. ^loffif ^£rE#iT'# 

[0 0 0 3] fc^>5T\ d^5DVD4*ar-&tPi*ffi*E 
»«E*-Ctt, ^^PJfttt^tttftioftSE****:** 

40 #<DEftI±lC7 ^ KiUt ^/v-^WiPf BiiSffl 
toixru^So fc*3, rix6>9VK«*fc^— 

ft, )t¥«]S4¥atfoa)t^^^Tyyia5 h7^ 

^5iBffi«E»jKtffc LTt. l5^bfcfS^co^i^ 
^^prfig^EftJK*^, — lal^E*ASnrilB4Eft«tff, 
Sb^tts *»HI<DE»dSprffi^E<ijaft:». ^MOIE 

ftse^sigsnT^So ft**, ^tbp>*a^E»!K#: 

50 tl^o 
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[0004] -(DXo^^m^mit^mi^x^-^ 

[0 0 0 5] 

5 , £> £ v n |4 7 7 4 Mb <0 m ¥ S i - ±I5IB^¥{5 # 
*fc#S»fria4, — .i.^— *«:R*WU ^:<7)^- 

[0 0 0 6] *3S93a>Httf4. BuE^H£«*-r5c:£: 
tcfctK *<£>E® • *lE»*rjE«*c:«Wfb, 

[0 0 0 7] 

ftjKfttcSf*^— ^SrE«-t-5SStc. 3S5tW*E»Slft: 

Lir- * t bsest*- * t>itx nzm-t z> 7- # mm. 
<t*jj^$tb/c^, mm^m^-? & too) h^u 

IffiBftr-- * £-£:bia:TEft£fj : v\ 4fc* ±1E 
R^ffiL^— ^ffla^Efttftl^SfK ^o, f^Sc^tti 
L^-^^jE^^S^^#y-ci:W^^n/c#^s i£R^ 
fcUL^— * t JiEEft-r — ^t^^TE»Srm\ £ 
fcir, JiElK*aib7*— *»i«E<»*^i«ft*ix*:» 

[0 0 0 8] £fc v **Wfc*3V^tts ±E*E»J£fcti 
14* E»«<ORJW**<b*rlftttli-Sr£*cJ:«jf?5ri 

[0 0 0 9] Sfc, #*Wfc:*5^TJ4s ±ESc^-aiL'7 f 
[0 0 10] ^Wr&v^Tii. iEBE^WLT* 

[0011] * bK, #*Wfc,fc*Ltf, ±ISLfcgfft£r 



KJtWWE^a^b^-^frR^lilL, KR 

t Efit 5 r - ^ Eft*SS:'>4 < £ 
7^^gltfeoT, iESteWftKS^tt^bT*-* 
*R*m-t"r f -^S*»4:, ±EftW«E»8M*<£>*E 

CDzr^ — * (75 Bit ^ffi L PT50W3e*rfT 9 T 5 - * R^ffi L¥U 

mm&n b f-^^mM h&m?L. ±E*E»«tajas-e 

±E^tbUT ? —^g|5^*ffi®<h*J^^ti, £>o, ±E 
* R^-titi UW3e»-ettR*ttl L^-^^-^J 
^^H/ci^ JbE^—^EfteSKT, geR^iii L-r — 
(0 0) h £ ltl!2Eg7-^ t^bt-TE** 

■tfTia&trfTVV £ bfc:, ±ER^ffll7- *a5#E» 

Sr??£U t%7- ? t ±IS1B^7- * ^^WTEit 

[0 0 12] «i^^V^T(i, ±!S;fcl2ilM&£B 

ESS £ iti&lHl&g J: »9 «^c-T 5 r 1 1 # 5 0 

[0 0 1 3] ^7t, *»lH^i3V^Ttt, ±fEx — ^fc^ 
ffi U^J^SPtt. ECCX7-^1V\ ECCITIE^F^ro 

[0 0 14] 4fc, *««^*5V^tt, 1EE7- 9 R 
30 *ttlUWEfflStt, S YNCj£W®&£Rtfcmmft<£>S Y 

[0015] 

[0 0 16] 5fe-f, ^JSW^flRS*^^ ^^»«^>«K 
3t««E»lKffoR*»#^«tt3tex^^^»«0^o 

40 [0017] 5fei\ h i {cjov^-r. «f# i o o f4, Att 

2 0 0liEftS4^y KT*fc«9, -£<DrtS5^ E»S4: 

[0018] r.o**»lB-e»4, jfe^-r^^i 

0 OfcflMRSrEft ■ S*-t-5fca6(c: x EfiSt^j/ K2 

Lfc^H^^^—^^ ■ h7y=ap->^S"JfflJIUKSriibTE 
i^7K2 0 0^»UVX' ((H^it-f) ^^vh 
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[0019] mmm^ y k 2 o o & ^s^ft-s-tt, 

RF*H«IeI»2 3 OfcT*ll*Sixfctfc, 2ffiHfclH]Sg2 4 
0, -r — *«Wlel&2 5 0*»bT, ^fA3> h d 
- V 5 0 0 Ci^n, r-^tLTSi^^o x — ^ 

jfe^tlUlJztUl SYNCtffilUK2 6 0^bliSYN 

[0 0 2 0] RF«-8*MBE]tt2 3 0G>fc 5 P^tti^ 

tt^O^ci — ^ffi[HlS&2 7 0*iib-C*E»*lJ^lHlK 

2 8 0(£j£ IB» • *IS#^if^>P>^^>W^^^^ 

[0 0 2 1 ] x-^EftfcBKbTH ESrSr-* 600 
t:S£i/^^rAny hp-75 00ia J: 9 

jW&«*:fTV\ Eftf-^Mtt4 0 0, «F*ffcla]tt4 
l 0, Eft^/w^SESHHlB 4 2 0, tFJEKjisiSS 4 3 
O^ilbT, R«W¥£— 3/ K2 0 0tdiH«9. ^-^Sr* 

7=v ^no oK:re»i~6o 

[0 0 2 2] r^^JS^ffiO^«fi, 7^**13 

^-^©J«IeIB3 1 0, fE£ii¥£ 

^5/ K2 0 0&1&W)£itZ>t-#><OX : 7'4 3 2 

0. ^7^^-^»»3 3 0^IiTio^ *Jh, 
ftl^^f A^y hn-7 5 0 Otc£ 9$ffi£;ft5o 

[0 0 2 3] fcfr> B 3 feffl^r, ««E«WK*W 5 *b 
DVD-RAMW(fn5*f>f^^ 1 0 0Srl*W^K 

^jftfcftTV l 0 O£>*MRIS-C*>0, SI 3 (a) 
H3 3 (b) ^f||tfc§ 0 

[0 0 2 4] frfr&ytfj ^^(D^X-i>, DVD 
-R AMi: MtlSIBfsrtl^iKftTI^ 

036<Z5St**^^k*r**»S - i -CTtxV 1 0 0 

[ 0 0 2 5] r<7>H3 te^Ufcft'r-r 1 0 Ofl — 
00 £ LTJiEDVD-RAM4:Pf«*tSE*»Pl«B<tft* 

B5^BffSO*JW««« (control data) ^lE^LfcRO 
MfgiSfcl 10i:, ^(PjiiacDRAMfHflKl 2 0 ^(d^tt 

p)^TV^ 0 ^LT, ±Eco<t 9^3fe-r *r **-0M ID 

3 (b) {Z7jk~t£ 0 ifJlBRAMiS^l 2 Oil ^(O 

mmtMWAk Lt, R*±Kttf«SriljKW^E»"r5 
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SrRfHB KILT 1^5. 

[0 0 2 6] HijfSR AM|« 1 2 0 lis jftoa»tf> 

«t^«y^»iifMW(cMi-sf»«^*a«*i 21,1 
— if— 1K«i 2 3a*Rftb:ft/rv*s. 

[0 0 2 7] ffiEffSMftl 2 1*5^1 2 2 

10 PfettSl^^— (El^-f) □ K 

TV * * o*«fHf«S:!2St5«*-C' 

[0 0 2 8] |g|4{i^O||Jfi?K1fi-efflV>fcE®7^— r 
7FO-»^tt«fc5o ^4ID (A) teJiE*^ 
1 00^)h7 y ^ £rtffl3&>fe|iRl£^b;fcfc<7>"t?s 

20 %=f4^^ looit ROMa«i i o, vbwki 2 

l, lf«*i 2 3 ChttBU<i:tta-fjWi 

[0 0 2 9] EI 4 (B) tt±Ea-f**l 2 3 £f£ L 
<^LttOT$?5o 1 2 3 11 OV*->fr 

b23 ✓— V^t^-frff 2 4/- WCtC^JHTjo^ # 

MtW, ±ISl : iIiji*£ 1 2 1 33«fctfl 2 2f*)O^Pf& 

[0 0 3 0] JLE^-— fc ^^T««^«*"fe * * 
SIHPSN (Physical Sector Number) bft 

x^5c ±E^T f -< i o oxn>f— ^0<DM%)<DP 
SNfi (3 1 0 0 0) hT?fct9, «T«#teagfc## fc 
^oTi^ 0 ::t (31000) hill l 6ii»re 

3 1 0 0 0*^i-fc^T*fo5o ^T. 1 6iHR^«-& 

(###) hi*t:iW5 D **5^ ###fii6ii 

40 SCCfc^o 

[0 0 3 1] B4 (C) fltE*^-* 1 0 0^jE5* 
(Logical Sector Number) t'fI^^TV^ c LSN 

^Wori^I^:(l K^BW1H84r±E*3a« 
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[0 0 3 2] 14 (D) tt. _hlE3fc7 1 0 0^0^- 

l^fl UD F^O{5rka*<Z>;7 7^ A^>;*^ A-CEft1"3 - 
81^^7 7^^4:15^50 K77^^t*fc77^^ 

*Efiki-S«Bf^tt* LBN (Logical Block Number) 
timfeZfrs R7 7>f /MftJ*fc 7 7 ^ ^0>*iDaSLBN 10 
OI-ESStbS. 

[0 0 3 3] rC0«t9^. 77^f^fAJt©77^ 
/Ufc*f-f **±(BEft»0Ttt* LBN-LSN-PS 

[0 0 3 4] i5^bi7l:ffl^T*f^^^ 1 

-m, EmiES^— #y£r^-t"7— ^st/siar- 20 

[0 0 3 5] i6(C/TfJ; 5 fc* ft-7-f KEfti'S 

Eft?*— 7-^ID|:lD^7-7>7^^3 7 
=r— K ( I ED) SrW-lPU (^^5/^1 2 0 1) . £ <b 

(:^7f^^7-fVr^>37^F (ED 

C) £fiB*L5 U75/7 B 1 2 0 2) o rtub<7)7 
-^^^7^ (^T77 , 1 20 3) Lfcft, EC 

ciy=i-K (^r^7 p i 2 0 4) x >f — y y 

7^^1 2 0 5) U SfclCSYNCa-KSrWUlU 
JE»7-^i 5 #?)n5o r.OEft?*— ^/n ^?rEC 30 

t*— *aMEftS*i5 0 
[0 0 3 6] i7ir(j:±EECC^n Oflfc**^: 

-f 0 KECC/ny^ttl 8 2^ Y(Df—?ft2 0 8 
fl*£o7b«j£<h&oTV^ 0 18 2/^hO^ 10 
/^httPI Kyfw^7^"K) fcWifr*^ 
^— n — K\ £7c N 2 0 8^T<Df*K 1 6??tePO (7!? 

PI, POSr^tTECCx7- = -KtPf-So Tfe-7 
-f ^^±^E»Hi(fi[-C*>S±e"fe^^^#4±EPO iff 40 
&:#tf 1 2'fs<F>*f— fftmm&tlZo UTb^oTs _hE 

^^^±tClil (-T 1 3ffX16t^ 

^= 2 0 8ff) E»i"5 - t t-3fc5o 
[0 0 3 7] iE^^t-r^^^i^RfftttHRSrHSSrffl 
^Tlf U<RWi--S. 15 (A) Itt7^n0 0(7) 
jy fctf>"t?. #-fc^*fel£P I D«tSl 5 5 

1 5 5 0tCfi, ±1BP SN*S^«>K«*ibT*3t). 7^— 
^^liSl 5 6 OWilEECC^ny^Ol 3 fifj&$Eft 50 
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£*i6 0 15 (B) ICtf-TJ:?^ ±Bt^^isi6i 

[0 0 3 8 ] llEECCypy^rt lir ^ ^C&V^T, 
P I t POSrS^fcT 5 — 172BX12 = 206 
4BT\ :^*C7-^ID^4B, I ED*S2B, U 
If— 6 B, EDC^4Bt*n50t, jEB*:<7>^— 

— wftb£aiL5IV^T, 2 0 4 8 Bi45„ 

L^oT, ECC^D7^1iafc>5^-f7-^ 
fitt, 2 0 4 8 BX 1 6 - 3 2 7 6 8 BfclfcS. ±IB^ 

gl^2kB, ECCypy^lflSt^^-fr- 

16X2kB=32kB ^fflMbt^: £ 

[0 0 3 9] ftC, 3 2 kBOECC:/n s/^£r*'h£ 
ft$iffi<b Lfc»*e0E«kJ|*1IB*ria8 4r«V^-CRWi"5. 
18 (A) 12, LBNffiGElT^ESiKffiW— WIS:^-t" 0 
LBN0^b8kBOf-^S:IEftt (lf^8 0 7) , 
7 2k BteT*— **E» CRF#8 0 8), "7 
(Wf8 0 9) LTV^ffllT'fcSo ^<7)*§ 
£\ LSNffllB-C<7>E»*«ttBI8 (B) OJzpM^ 
5 D -t~fcfc>^ fSJOECCyp 8 1 0f2. 8 k B 
^7-^t2 4kB^) (0 0) hf-^^tT32 

kB<tU 1 6 {-7jz-t*. J r y yx^^'f— ^ U 

fti"5^— *asfcV^"C*Eft£-r5o WECC7'n 
3/ ^ 8 1 2^ [i, 1 6 k B<D (0 0) h-7 — 9 fclEftS 
^8 0 9 16k B^-7— ^^r^^-^X, Eftx 

-#**»UE»-*-5o 

[0 0 4 0] H9 4r/Bl^T, ±iELBN£FflcD7 : -^* 
Eft^M 808td64kB £^-7— ^ SriiiDEft Lfc*^ 
CoV^KBtSo r*U*. Read Modify WriteJ& s 5§£ 
■f-^^J-CfcSo 19 (A) OLBNad Kffcl:6 4 
k B^iiJlDEfikT 5 — ^ 9 2 oaSJDfc)*) , «wr 8 k B <D 
f^!?*IEftffli 9 2 1 ^fffitS J: 5 1:45. 19 

(B) OLSNSWm SSlOECC^Py^8 10 
It, 8 k B^EftW*^— ^ tmM^Mrf— ?<D$)#><D 
2 4kB07^^^Wr, E^T*— ^IriSLtlS 
ft£;ft5o r<7)£t N ft^**^*^ 18 (B) <7> 
ECC7'ny^8 1 0 £0c^ffi L (Read) , Eft#F<^<£> 
8kB7"^^ffil, R 8 k B -7 — ^ t iiiPEft-7" 
^<7>#J#>CD 2 4k BcOt"— ^^^WtiESr 1 - * £flt 
§|L (Modify) . ECC7d *ffi-CEft*rtT5 (Wr 
ite) o rtO— iSOfflfSSrRead Modify Write^ Bp-5 0 

[004 1] ft^ECC7 f Py^81im 3 2kB 
^0**E*i"5^"^H Read Modify Writef±fT*>Tii 
HfEftitt5 0 -f-ftfcfe, ii*PE«9 f -?^*tD^?>2 
4kB^^)3 2kB^7-^^ B6^fy^: 

[0 0 4 2] ft^ECCT'o ^812 iB^jp|5 
if-^^fg(7)8kBf-^h 8 k BCD (0 0) h 
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7"*— ft, fE§^?£^8 0 9(DMc%}(Dl 6 k BOf-^S: 

Tt>s Read Modify Wri te^fr:bH6o 
[0 0 4 3] ~<7)J;9^ Read Modify Write tffffrtl 

JbZ> 0 r^Read Modify Wri te£r?T 0 t £ \Cl±^ 

[0 0 4 4] ^^(D^^S^^^J^^X'I'^ 

[0 0 4 5] [g]2te. ;<y ^^^<D±.{lLi/*'rJ±frh7 
teJ^^tC/i^^^^^^Sa^^^T^V ^^10 

[0 0 4 6] /<y ^>^o±&v / ^7 L A^b^r^A^ 

D F f (?) 7 7 /V-^^ r A^±E LBN ^ ^<7)M A 
P±^*f=V 1 0 0^^o^^^^^a^r5S^b. L 

^Sa^#^^^^W"t" (^xs/^S 1 3) o UT<K 

r 4 /v > * 7- A jo J: t>v * y n i^m <d ± IB _k f& > ^r^li 

[0 0 4 7] JiE^T^ ^ ^^"MSNt 

CC^n ^Read Modify Write^S^^^ t ft 5 

E ^ 0 9 ^ L £ 5 ft iliP E*^ — * 3: lE^i" 5 
tt, f|07D ^teRead Modify Writers £ft£ 0 

^xf'—p&mmm^ (^fs/^sis) , aer/dy 

^CR7-^4:ffiftt5 (^f^S 19). £tfis * 

Tl/ W f\ 5-CRead Modify Wri te&LSift L <t £ Ktz 
0) o 

[0 0 4 8] rtuKllflK tBO^B y * (^r^S2 

0) -e«\ E»7*— 2x^fcai*i-54t». 

1) o fc^xifi* ±E^B9fc*LfcJ:5fc»fi'tt. - 

[0 0 4 9] ±IEf-^!B^ti^ft^^n^^ (* 
7^7^321) Ttt. Read Modify Write#LS^ 

s&Kifc53&>£5a s *TO£1"S (^«7 7*S15) 0 Re 
ad Modify Writete3d s ^Sf irffl^Sftfc*^^ 
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[0 0 5 0] — *r, fc£xJ2\ _bE<£>Hl 9 {ZtfLTcX 0 
ft^-^tes *»^n y^liRead Modify WriteftUltfc 

^S2 5) 0 ro*Eft*ttittKlt**:1*Ul-r**fe 

tl/c^ (fcfcA.tf±EEl9(7)»-&) , Jtil! L-fcRead M 
odify Writeto3SicS<5*, ^777°S26, S27, 
S2 9*rH / fTtT, »Tt*5o 

[0 0 5 1 ] JbE^y^S 2 5T*E»t*lJ^*^ 
2 9) o ::t\ 7-^^-KB5HECCX7-^tti 

0) h^LT, iEEftf*— *^«%£tt*nUT^— * 

— ^2rE^b (77i/7 p S34) . ^Ti"5 0 

[0 0 5 2] £fc. *Efti:*»J^StfCfe, ECC^7 
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